Proximal regions of the catalytic gamma and regulatory beta subunits on the interior lobe face of phosphorylase kinase are structurally coupled to each other and with enzyme activation.
Phosphorylase kinase from skeletal muscle is a hexadecameric enzyme with the subunit composition (alphabeta gammadelta)4 and a mass of 1.3 x 10(6) Da. The catalytic gamma subunit and the remaining regulatory subunits are packed as a tetrahedral structure composed of two elongated, opposing (alphabeta gammadelta)2 octameric lobes. We show by immunoelectron microscopy with subunit-specific monoclonal antibodies that a portion of the beta subunit occurs on the interior face of the lobes at a region of inter-lobal interactions, and that at a proximal position slightly more central and distal on the interior lobe face lies the base (residues 277 to 290) of the helical domain of the catalytic core of the gamma subunit. Activation of the kinase by a variety of means caused similar increases in the binding to the holoenzyme of the monoclonal antibodies against these two regions of the beta and gamma subunits. Moreover, monovalent fragments of the antibodies against both regions stimulated the activity of the non-activated holoenzyme. Thus, the epitopes of the beta and gamma subunits recognized by the monoclonal antibodies are structurally coupled to each other and with the activation of phosphorylase kinase. Activation of the holoenzyme apparently involves the repositioning of the base of the catalytic domain of the gamma subunit and a proximal region of the beta subunit within the identified area on the interior face of the lobes of the tetrahedral phosphorylase kinase molecule.